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Wi\ TiJK Or.F.N.v L. Mautix Comimnv, 
a <'orporation duly organized under ilie 
Inus of the State of Maryland, of Middle 
KivtT. Hiilliniorc, State of Maryland, 
5 riiitod Stat(?s of America, do liereby 
declare the nature of this invention and 
in what manner the sanie is to he ]>i;r- 
tor?ned. \o be. particularly described and 
ascertained in and by the followino; state- 
10 nient: — 

This iuveutiou relates to flying: boats 
and more particularly, but not nt»oes- 
sarily, to flying: boats of the transoceanic 
type. 

16 In flyinpf boats, of the present type, 
which are adapted to lan<l on and take oft' 
from the surface of water, lateral stalil- 
iziuf*" means is required. Various types 
and kinds of lateral stabilizing means 

20 such as auxiliary, or wing: floats, and 
sponsous, or stabilizing' fins, have hereto- 
fore been proposed, some of which have 
been operable but not satisfactory for use 
under all conditions. 

25 The types of lateral stabilizers he/eto- 
fore known to us oifer undue resistance 
to their passage through the air, do not 
give the righting- eifect required to meet 
the upsetting forces and other disturbing 

80 elements under all operating conditions, 
and so effect the maneuveriuo; of the flying 
boat while taxiing, taking off, or landing. 

Some of tJie objections to auxiliary, or 
wing tip floats, are that these floats rise 

35 clear of the water too early in the take-off 
run and if their position is made lower in 
the construction of the flyino- boat, they 
drag heavily and tend to dig in the water; 
such fl oa ts ten d to" ca tc h ' t Ife w a v es a ri d~ 

40 cause looping of the boat and are often 
carried away by the force of the impact; 
lhe.se floats are attached to the wing struc- 
ture and subject the wing structure to 
great strains; also flying boats or sea- 

45 planes equipj)ed with wing tip, or 
;Mixiliary"flT)ats7 "arc very — difRcult~to~~ 
maneuver against cross-winds in view of 
the fact that as soon as the boat or plane 
is t timed broadside into the wind the boat 

60 or plane is tilted by the action or pressure 
of the wind on the undersurface of the 
wing first contacted by the wind, causing 
the float carried by the other wing to 



cf>ntact the water, the resi.stance of wdiich 
in many instances is sufiicient to prevent 55 
further turning movement of the aircraft 
and has been known to cause serious acci- 
dents and great damage. Such sponsons, 
or laterally extending stabilizing fins, as 
have heretofore been provided are un- 60 
stable on and under water as well as 
adding materially to air drag. 

It is one object of the invention to pro- 
vide lateral stabilizing fins, or sponsons, 
for flying boats that shall overcome the 65 
above difiiculties. 

Another object is to provide improved 
stabilizing fins, or sponsons, for use on 
flying boats that shall not only operate 
to stabilize the flying boat on water, but 70 
will assist in the maneuvering of tue boat 
on the water. 

Another object is to provide lateral 
stabilizing fins, or sponsons, for flying 
boats having the above characteristics that 75 
shall be particularly adapt^ible for man- 
euvering the boat against cross-winds, as 
well as to provide the required righting 
effect to meet the other upsetting and dis- 
turbing elements to which a flying boat 80 
is subjected while maneuvering on the 
water. 

Another object is to provide lateral 
stabilizing fins, or sponsons, for flying 
boats having the above characteristics that 85 
shall be particularly adaptable for 
accommodating useful loads such as fuel, 
water, cargo, and the like. 

Another object is to provide a flying 
boat having the above characteristics, 90 
wherein the stabilizers, or sponsons, are 
adapted for supporting and properly dis- 
tributing the various loads to which they 
are subjected in such a manner as to pro- 
vide a better overall flying boat con.stnic- 95 
tion. 

Another object is to provide a flying 
boat having efficiently effective means for 
liX^lroplaning iiporf wat?r in jJre'pai-atioh 
for taking off under full load for trans- 100 
oceanic flights. 

Another object is to provide an im- 
proved sponson for flying boats having a 
novel step arrangement that shall provide 
transfer of the stabilizing forces of the 105 
<ponson to the hull bottom and air -urfaees 




wllli iiK risLsino- .;;nor'il. :tii(l iluir jUii- 
viflct fur miil'uriii <r;insr»*r til' flu* >lal>iliz- 
forces from flu* sponstin and liull. lo 
tlu? hull alone, with incroasirio- speed. 
6 AuotlitM* ubjort is to )jn>vido a sponsuii 
(it* novo] consl rud ion. whi.'n.'in I he an<» le 
f»f till' an-l)t)tioni surfaro ul' tin: .siM>risf)ii 
is s(ff. at a specifi*- anj^Ii* to the forward 
inulcMstirfacc of i\\v spoiisori. wluM'i.'hy a 
10 fore ami aft trinimiiin couplr is oi)<ainod 
from ihe water forces for aid in;"' in eoa- 
trollinn- the aciit>n of the aircrnff. durin*^: 
takiiio- o|]f from and landin;^- on the wat^M*. 
A further objeef is to jirovide a. flyinj^ 
15 hoaf haviufi: the above (dtavaelori.stics. 
wherein the arranp-enient of' sponson di- 
hedral and sto|> jirovid^ fdiees which brinu* 
the hull up on its nmin step at nbout '20% 
of the speed required to take ofV, thereby 
20 materially redueinjj!; the maximum resist- 
ance at slow speeds and yiiddiu^;: a ratio of 
displacement divided by resistance trreater 
thnn heretofore attained. 

A still further obj (*ct is to provide a 
26 flyinf*- boat having* the above character- 
istics, wherein the sha])e of the sponsons 
tooether with the dihedral at which they 
are set- shall produce a favorable effect on 
the air dra,o* of the fly i no- boat- litill, such 
TfO that the gross air drajr of the hiill is less 
with the S])onsons than without them. 

Other objects reside in the novel means 
for adjusting the dihedral of the .sponsons. 
the novel sponson undersurface arrange- 
35 ment in cooperating with tire 'upper sur- 
face for eliminating the tendency of the 
outboard end of the sponsons to dip under 
the water, and also to effect the tendency 
of the sponsons to emerge fr(mi the water 
40 during the movement of tlie sponsons 
through the water; the novel attachment 
of the sponsons to the flying l.oal hull for 
eliminating any bending moment at the 
points where the sponsons <'onnect with tije 
45 hull, the corrugated hull bottoms and 
$|)onson bottoms for producing a shock 
absorbing or cushioning effect to the force 
of contacting the hull and sponsons with 
the surface ot the water -when landing. • 
50 According to the present invention 
there is provided a flying boat with a hull 
and a win^r disposed above the hull and 
connected thereto and a simnson laterally 
extending: from the hull, a strut pivotally 
55 connected to the hull and also pivotally 

. connected to-the .wing,- the^'5j)on.son -being- 

also pivotally connected to the hull, and 
the pivotal connections of .sponson and 
strut with the hull being in fixed relation 
no to {Kwh other. 

Reference will now be n]a<1e to the 
accompanyinj^ drawings in which: — 
Fi.irtire 1 is a perspe<-tivi* view of a 
. , — fl \' i n oyb ( » a t . <.u u bod v i i i|r- 1 1 ui-i n v e. n t Lo n , - h a 
65"i»g' a~part of thc~coveri Tig^ of -ony •'tnt^ 



removed in order killer to iilustrale a. 
detail of the invention, 

Fi*;tire 'J is a diagrammatic (up plan 
view of one of the spon.sons embodying 

1 he invention, 70 

Figure 3 i.s a fragmentary front eleva- " 
tion of the body and lower sponson or ^ 
wing. 

Figure 4 is a sectional view taken along 
the line 4 — 1 of Figure '2. 75 

Fiiiure 0 is a sectional view taken along 
the iiiie — o of Figure 2. 

Figure 0 is a sectional view taken along 
the line tj — (i of Figure 2. 

F'ij^-ure 7 is a sectional view taken along 80 
the line o — ^> of Figure 3. 

Figure. S is an end elevational view 
taken from tne left of Figure 2. 

Figure \) is an eitd elevational view 
taken from the right of Figure 2. S5 

Figure 10 is a fragmentary sectional 
view taken along the line 10 — 10 of Figure 

2 showing the manner in which the aft 
portion of the sponson and corresi)onding 
thrust strut are cMninected to the boat hull. 90 

Figure 11 is a fragmentary sectional 
view taken along the line U — II of 
Figure 2 showing the manner in which the 
forward portion of the sponson and corre- 
S|)onding thrust strut are connected to the 95 
boat hull. 

Figure 12 is an enlarged perspective 
view of a sponson embodying the inven- 
tion having the top covering; removed. 

F'igure 13 is an enlarged vertical sec- 100 
tional view taken laterally through the 
center of a spon.son illustrating another 
embodiment of the invention. 

Figure 14 is a fragmentary detiiil view 
embodying the invention, and 105 

F'igure 15 is a diagrammatic view of a 
detail embodying' the invention. 

In the form shown. Figures I — 12, in- 
clusive, illustrate one form of the inven- 
tion, wherein 10 indicates the hull of a 110 
flying boat having conventional steps 11 
and 12 provided in the aft poitions of the- 
hull tottom. A supporting surface or 
pair...of wings 13~.is disposed above the 
hull 10 and its center is connected to the 115 
hull by a eabane structure 14. The body 
or boat hull 10 is adai)ted to accommo- 
date passengers, cargo, pilots, or other 
useful loads. 

The type of aeroplane here shown is 120 

.adaiitred. to_suppiArX.the._ejigines_or po.wier 

plants lo by or from the wings 13 as 
showii . 

In additimi to the M'ings lieing con- 
nected to the upper portions of the boat 125 
hull by the cabane structure 14, there is 
provi(b;d a novel arrangement of the 
struts. The struts on each side of the 
aei:o-plane„ar.e ..sJinlht v_-ivr»*i« "g^ed aiul„[oi* . 
1 ntr<ake-t»f- simplicity-the struts-nnd-their 130 
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Ms>:iK'i;if(vl iiM'rlianisin will l.o ili'sn ilnMl in 
<-onnrc( inii w illi <)ih> ^^\' t Im' )io;it only. 

Till.' struts consist o\ ;i lorwanl iui<l all 
thrust strut. 10 au<l 17, respectively, ami 
5 ;i forward aud aft jury strut IS u\u\ 19, 
respectively. The i*ooperatin<r struts Hi 
and 18, and 17 and U). intersect at ))oints 
IM and 22, respectively. These struts are 
connected to each other at these points 
10 21 and 22 in such a manner as to form a 
Hexihle connection. • In the preferred 
f(nni llie jury struts 18 and IfJ may he 
(Mch (^imposed of two independent struts, 
that is the strut portion above the inter- 
'.5 .sections 21. or 22- i.s separate from the 
strut portion below the intersections and 
the cooperatincr end.s of these struts are 
connected to the associated thrust struts 
by pin connections. The thrust struts 
20 Ifi and 17 extend outwardly and upwardly 
from the boat hull 10 and the upper ends 
connect to the forward and aft winjr 
beams, respectively. These connections 
are also pin connections. The wing* beams 
26 extend laterally of the win^; and form the 
main supporting: structures thereof. The 
lower end of the thrust struts 16 and 17 
are pivotally connected to the nuun sup- 
porting structure of the hull frame as 
30 sho^-n at 23 and 24, respectively. 

For the purpose of assisting in the 
stabilizing and maneuvering of the flying 
Loat on water, there are here provided 
improved spon.sons represented in their 
35 entirety by 25, Each of these sponsons 
2o extend laterally from the o])posite sidesj' 
of the boat and are so shaped and fixed to 
the boat hull as to operate efficiently dur- 
ing the maneuvering of the boat on water 
40 and also to provide aerodynaniic lift when 
the boat is in the air. 

While these sponsons do in fact possess 
aerofoil characteristics, it is to be under- 
stod that they are primarily formed to 
45 provide a shape that is here termed 
« ** aquafoil " or ** hydrofoil '\ In other 
words, the present sponsons are formed to 
provide a novel contour for filling the 
individual office of hydroplaning the boat 
60- over the water in such a manner that the 
boat can be properly maneuvred, while at 
the same timei these sponsons possess 
sufficient aerodynamic qualities t^ render 
them desirable during flight through the 
55 air. In the present form the upper 
surface of the sponson is constructed 

ac|ijiilingL.to.N.A.C.A. .2300 series aero-. 

foil, while the lower surface is modified 
to provide a novel hydrofoil surface of 
60 improved hydrodynamic characteri.siics 
and includes the addition of a small 
tapered step. 

Figures \i) and 11 indicate the novel 
means by which the root or inner end 
-65 o iLth e sponson is fixed, to the ^de of Jjje 



boa I ImiII. Fj\\r\] n| the spouson-i is 
pivotal My iMUincctcd In Imiu'^. hiili as 

shown at 2t) and 27. A novel l.racket is 
provided lor connecting both the lower 
end of tlie forward thrust strut IG and 70 
the forward portion of the sponson to the 
boat hull. This bracket is indicated at 
28. A similar bracket 29 is provided tor 
connecting the rear portion of the sponson 
and the lower end of the rear thrust strut 75 
17, The brackets 28 and 29 are fixed 
to the main supporting structure of tho 
hull or sponson root adjusting means 
later described, and upon adjustment of 
the brackets 28, 29 an angular adjust- 80 
ment of the wings is effected. 

The inner end or root of the sponson 
25 is connected at its forwanl end to the 
boat hull adjacent the lower surface of the 
sponson and at its aft end at a point 85 
adjacent the upper surface of the sponson 
25 in order that the pin or bolt connec- 
tions will be positioned in axial relation. 
A well 31 is provided in the forward 
u|)per surface of the sponson adjacent the 90 
root for receiving the lower end of the 
thru.st strut 16. The jury struts 18 and 
19 have their upper ends turnally con- 
nected in one plane to the forward and 
rear beam, respectively, of the wing 13 06 
and their lower ends turnably connected 
to the framework of the sponson 25 as 
shown at 30 and 40. 

It can now be understood that the 
thrust struts 16 and 17 connect the main 100 
supporting framework of the hull with 
the main supporting framework of the 
wing 13, while the jury struts 18 and 19 
connect the main supporting framework 
of the sponson 25 with the main sui)port- 105 
ing framework of the wing 13. The 
struts IG and 18, and 17 and 19 being 
connected for relative movement one wath 
the other at their intersections 21 arid 22, 
respectively, provide novel supporting 110 
lueans for the hull and the sponson, and 
inasmuch as the sponson is pivotally con- 
nected to the hull at the points 27 and 28, 
the transferring of any bending movement 
from the spcmson 25 to the hull is pre- 116 
vented. 

The sponsons 25 are positioned to pre- 
sent an angle with respect to the hull 10 
and novel means is provided for adjusting 
the angle of the sponson relative to the 120 
hull 10. Any suitable means may be 

employed, for accomplishing, this-purpose- - 

and as here illustrated, the lower ends of 
the struts 18 and 19 are constructed so 
that the length of each of these struts may 125 
be adjusted for raising and lowering the 
outer end of the sponson 25 and provid- 
injr the rK|uired angle to meet the par- 
ticular conditions. 

Figures 3 and .15 illustrate two distin0:t..l30 ^ 



Is :uiil ]*K I his liiwrr siM-ldin i»r i':irl» 
of Uio sliuLs is I!) |H(»\hIi.'s a shtn-k 

:il).s<)rl)cr purl ion, or upper portion 01, 
5 an<l :)n adju.^hil. portion, or lowor por- 
linn 'y^. Tlu* uppi.'r portion jI may liti 
o| any suit able lypt; cil slM»ck absorber, 
while the lo\v(?r poriimi V^' may he of any 
suitable nieelianisni lor adjusting* the 

10 leiiu'ih of earli of llie sliiMs IS iunl M), 

as here shown thero is providnl a pisl<m 
')'\ (lisjiosed in a eyliiuler 04. The upper 
and lower ends of ihe cylinder 04 are- 
connected with oil [)ipLVs 00 and oil, rcspec- 

15 lively. These piiies 00 a!id Oti cooperate 
with a. nvu Hi- valve 07. whereby they are 
.selectively connected witli an oil leser- 
voir 08 or pumi) OU. The pump Oij and 
valve 07 are preferably positioned within 

20 operable reach of the pilot and may be 
either mechaiiically or automatically 
operated. 

It can now be readily understood that 
the overall length of the struts 18 and 11) 

25 may be shortened or lengthoiied by corre- 
.^poiulingly adjusting* the valve 07 and 
operating the puinji 09 to raise or lower 
the piston 03 within the cylindei* 54. 
Eacli of the sp(msons 20 is provided with 

80 a rearw'ardly inclined tapeie<l step *]'2, the 
function of which is to provide transfer 
of the stabilizing forces of the sponsou to 
the hull bottom and air surfaces with in- 
creasing speed. The .'hurt bottom is 

85 possessed of ample directional stability at 
high aeroplane speeds. / However, all 
hulls at slow speeds are unstable in yaw 
and pitxih, but the construction of the 
pre.seiit sponsons and hull together pro- 

40 vide full stability. The .sponson step 
h)cation and design provide tor a uniform 
transfer of the stabilizino- forces fnun the 
sponsou and hull, to hull alone, with in- 
ci-easing speed. 

46 It may be well to state hei-e that one 
of the important features of the present 
invention is the opei-ation of the dihedral 
. of the sjDonsou and the tapered rearward 
projecting sponson step in cooperation 

50- with tJie hull -.bottom surface. _These. 
features cooperate to provide a dynamic 
stabilizing couple to prevent undesirable 
pitching and yawing movements. The 
dihedral angle of the s|)onson and the 

65 learw^ard inclination of the sponson step 
operate to dirainish the moment of inertia 

of the wa ter_i d a n e_u j:ea i !L4)j:<i 1 lUltjon. ±o. 

the speed of the boat. Likewise the effec 
tiveness of stabilizing forces from air 

60 Mirfaces of the aeniplane inrrea.^e with 
sjieed. The pre.sent sponson arrangement 
permits a con.stant and proportional ex- 
change of stabilizing: contrcd from water 
to air surfaces as speed increases. 

65 Fi gLUKu -L2^ l!uilr;j>ji>s the jb:tail cnn- . 



st rurluMi of <.inc form uf a. sponson where- 
in 'V't injiit ales a wiol, l)(»ain and e'M indi- 
lales a til) beam. The main section of 
this form of the sponson is adapted for 
u.<e as a fuel contniiner. The container ^i 
portion being deiineil by tlie root I.euin 
tip beam ;.U, the rearmost rib 35, and 
the forwardmost rib 3G. This fuel cott- 
taining |)ortion is divided up into a num- 
ber ol compartments defined by inteniie- 7 
<liai(' ribs 37, the latter being spaced 
a pa it and held in rigid fixed relation by 
transverse spacei' meml.ers 38. 

Novel means is provided for connect- 
in the several compartments wOiich con- 8' 
sisls of providing a corrugateil sponsou 
bottom 3i), the bottom being spot^welded 
or riveleil to the associated beams and 
ribs, while the corrugatiojis .serve to con- 
nect the adjacent compartments, whereby 8- 
Huid is ])ermitted to maintain the proper 
level throughout the fluid containing 
section of the sponson. 

Ill addition to the fuel contain ijig por- 
tion of the sponson, the latter includes a 9' 
trailing section 41, a nose section 4'^, and 
a tip section 43. 

In this embodiment, the tip section 43 
is disposed at a slight angle to the fuel 
carrying section and the lower surface of 9 
the forNvard en(l as well as the adjacent 
lower surfaces are formed upwardly as 
shown at 44 in order that the sponson 
may be maneuvered more gracefully and 
with less resistance through rough water. 10 
This use of the upwardly curved bottom 
at the front end of the win«^ tip 43 also 
prevents or retards the tendency of the 
sponsons to dip into the water. The 
lower suface of the greater portion of the 10 
sponson is inclined to present a positive 
angle of attack to either water or air, 
while the upper surfaces are of aerofoil 
shape and operate as • a lifting surface 
during passage of the boat thi-ough the 11 
air. 

Another advantage of the present con- 
struction is that the lower surface of the 
sj)onson is planing upon the waves from 
under , the hull throughout the entire 11 
planing period including the last instant 
before the hull leaves the water, and 
hence the stabilizing effects of the 
sponson are piesent during all stages of 
planing. The stabilizing influence of \2 
this auxiliary plajiing surface is indei>en- 

dent of t he j^on d i t imis of the \y a t e r .s u i;f ace 

IxM^iuse the si»onsons operate upon the 
flo-»v of water coming from under the hull. 
This How is niaxle uniform by the fore- 12 
body and curved i hiue 01, .see Figure 3, 
of the hull. Consequently, ihe present? 
spon.son an-angenient iprovides moments 
which hold the hull in its most efficient 
planintr :^t''Ji''*-'^* during siu'cesisve 13 



ol tukiiiy ult, thus i.'liiuiuatiu«^ luisjuily- 
meut ol" pilotiug" and providing- automatic 
take-oif features. 

Figrure 13 illustrates a different eiu- 
5 bodimeiil ol the iuveiUiou, wherein the 
tip section 43' is a continuation ol the 
fuel eanyiug section and is not disposed 
at a definite uu«»-le to the fuel tarryin;»- 
section as illustrated in the enihodiment 
10 first above described. itowi'ver. tlic 
outer en(I'of the sponson lip 43' as well 
as the adjacent front end si<le and Ijottoni 
ed'^-es are rounded olV to piMniit- easy 
passa^^c of water and air I hcrca; ound, 
15 Tlje entire sixnison is lraki»;oul and 
the entire framework of the sponson may 
be covered with plain sheets of metal with 
exception of the bottom of the fuel carry- 
insr sectioa which employs a corrugat^'d 
20 sheet metal for the purpose described. 
Also other portions of the bottom as w^ell 
as the top may employ a c(M ru*;ate«l covei- 
in^r in order to strengthen tiie (-oveiiug, 
as for instance, the step i>ortion on tlie 
26 top of the sponson adjacent the liull. 

A novel means is provide<l for forming 
a leakproof connection at the ends or edges 
of tlie corrugated bottom which <*onsists of 
the employment of an angular member 
30 having one plane tlange loJ and one corrn- 
«:ated flange 152 (see Figure J 4), the latter 
extending substantially at right angles 
to the plane flange, the corrugated flange 
52 being adapted to register with ^he 
o5 cooperating end portion of the tank bottom 
39. 

Suitable pacldng or insulating material 
153 is employed between the overlapping 
corrugated members 39 and 152, whereby 
40 they may be drawn into rigid leakproof 
connection. 

The present sponsous do not only assist 
in the maneuvering of the boat on water, 
but provide novel means for carrying loads 
45 such as fuel in large quantities. The 
weight of this fuel as well as the <ponsons 
themselves are so close to the center of 
gravity as not to interfere with the lateral 
controls. In other words, one si»onson 
60 tank may be loaded with gasoline, while 
the other is empty and even this dift'eren<»e 
in weight of tJie two sponsons would onlv 
require a slight adjustment in the aileron 
tabs 45 carried by the aileron 40 of the 
55 wing 13. 

Figure '3 illustrated The boTioin' o7~lhe 
lM»at hull 10 as l.eijig corrugated. It has 
been discovered by experiment Hiat bv 
providing the boat hull Avith the corni- 
60 «:a(ed bottom, the impact of tlie hull with 
the water when landing is greatly rcduce<l 
due. to the trapping of air iji tlie corru- 
ffated grooves by tlie water. This^ en- 
trapped" air acts"a< a slioek abstlrbeiTahd 
05 produne.s a mskioneil >tfe« t to^Mre" impact ' 
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of the hull with the water. 

Another feature of the invention is the 
provision of means for adjusting the 
sponson root relative to the chine Gl of the 
boat hull lU, This is important in that 
the location of tlie sponson root in com- 
bination with the V bottom of the hull is 
an adjustment, of loading per square foot 
of the hull area. Figures Jl and 10 
diagrannnatically show^ means for adjust- 
ing the members 28 and 29, respectively, 
relative to the chine Gl of the boat hull. 
Each of these niembers 28 and 29 is pro- 
vided^ with an inwardly extending jirojec- 
lion 70 having a threaded openin^j there- 
through for re<'eiviu": a threaded shaft 71. 
Each of these threaded shafts 71 is turn- 
ably sui)ported at its bottom and top by 
bearing members 72 and 73, resi>ectively, 
these bearing members 72 and 73 being 
carried by the framework of the hull 10. 
The top of each of these shafts 71 is pro- 
vided with a gear 74 in mesh relation 
with an actuating gear 75. The gears 75 
may be either manually or automatically 
operated to lotate their respective shafts 
71 for moving the members 28 and 29 
upwardly or downwardly relative to the 
associated chine Gl. It is to be distinctly 
understood that other means may be pro- 
vided for moving the sponson root relative 
to the chine, such as hydraulically 
operated means. 

One of the primary features of tho 
present flying boat construction resides in 100 
the improved maneuverability of the 
flying boat on water particularly when 
maneuvering the flying l;oat against high 
cross-winds. The angle at which the 
sponson is disposed relative to the hull 105 
together with the inclination of the 
adjacent hull bottom operates to effect an 
inherent tendency of the flying boat to 
heel or lean into the w^ind. This is 
l)robably due to the force of the \vind or HQ 
waves tending to shove or push the flying 
boat sideways, at which time the sponson 
being, disposed. at a. dihedral together -witJi- - 
thc adjacent inclinefl hull bottom of the 
boat causes the boat to heel into or lean 115 
toward the direction of the wind or waves 
tending to push the boat sideways. Bv 
adjusting the dihedral of the sponson, the 
present flying boat may be readily adapted 
Jo pieet .tlie_ji:aiying„comlitioiis-_under^^^ 
which such an aircraft is subjected during 
hyilroidaning. 

Another important feaUire of Ihc in- 
vention is <he advantages gained by the 
sweep-back or rearwardly inclination of 125 
the main step in the planuig surface with 
the dihedral or V bottom of the i)laning 
111^ I'^^Vi^^l^i^'h tenx1 s,t.o_m ove_the mean^step 
'±^'^^^ foi-^v ard -as-t he-speec rincr eases:: — Tlip — - " 
-pjaniii^i^urfa^i^^ a>-liVre Teren cil^o: in^l30~ 



cluilea tliu butloin.< ul bulli llie liull and tiiu 
spoiisous aud the main sle]) (.'ousists of thi' 
forward stt'j) in tlie hull together witli tliu 
cooperaliu**- rearwardly iiielined step in 
5 the spouson. it can nnw he uiiderstond 
(hat as the .spee<l ol the tlying htnit In- 
creases the width t>f the elVective planing 
area, decreases until finally the effective 
planing area is reduced to the width (d' 

10 the boat hull itself. Therelore, the rear- 
.ward inclination ol the step oi)erates tii 
move the ste|) pressure area forward with 
incieasing speed. 

While thu present invenhcm lias been 

I.** ilcsciii.ed in cnnnecl ion with large flyin- 
boats (d' the 1 raii-tM-riui ir tyjie, it will Ik* 
obvious to those ^lulled in the art thai- 
the novel features of the iaventiou may be 
utilized in the con.srruction of flying boats 

20 of any type and that (»ther changes, sub- 
stitutions, modifications, additions, and 
omissions may be made in the .structure 
herein illustrate«i without departing fnnn 
the scope of the ai)peiuled claims. 

25 Having now paiticularly described aud 
ascertained the naiuie (d (»ur said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

80 J . A flying boat with a hull and a wing 
dis])osed above the hull and connected 
thereto and a spouson laterally extending 
from the hull, a strut pivotally connected 
to the hull and also pivo^aUy connected 

35 to the wing, the sponson beiug also pivot- 
ally connected to the hull, and the pivotal 
connections of sponson and strut with the 
hull being in fixed relation to each other. 

2. A flying boat as claimed in claim 1, 
40 including a strut [)ivotally secured to the 

sponson aud to the wing, the strut between 
hull and wing, and the strut between 
sponson and wing intersecting each other 
at a point at which the two struts are in 
45 pivotal relation to each other. 

3. A flying boat as claimed in claim 1, 
iududing a chine, the sponson having a 
root intersecting the hull and having 
means for veiiically adjusting the root 




relatively to the ch\ue. . 

4. A flying boat as claimed in claim; 1, 
iniduding a sponson having a buoyant 
body witli a leading edge and a tip edgej i' irlj 
the tip edge being located generally lower. '.'^i<..::* 
than the outer portion of the leading edge^^ 55"!? 
and having a portion adjacent such lead-, 
ing edge sloping downwardly and rear-*- ^-'^v 
wardly. ;;■ 

0. A flying boat as claimed in claims ^ >V. 
J and 4, including in the sponson a tank gO 
portion forming a pait of the body of the 
sponson, the front part of the tip portion ' -i : 
I xiending upwarlly a( an angle to the tank 
poivion. '.Vi 

t). A flying boat as claimed in claims i.65;t 
and 5, including in the tank portion of ^^ 
the sponson a piuiality of compartments 
and means for interconnecting the said; 
compartments, the interconnecting meiansV;);-^^ 
including a corrugated body. -^^'f^^ 

7. A flying boat as claimed in claim 4, ' 
wherein the front l)art only of the lower • a 
surface of the tip portion ol the sponson t,:-j^. 
is inclined upwardly and outwurdly:.t<)/;;^ 
define an angle with the plane of tho'7&); 
lower surface of thi^ adjacent portipn ;^vf^ 
the sponson. • ; . -y ' -' ^^Cll 

8. A flyin;^ boat as claimed in claims 

4 and C, in which the corrugations, ex ten dj;^^::^| 
at an angle to that dividinjj wall in th^;;80^| 
body of the sponson throuj^^\vhicli ;8i^dy^J 
body is divided into ..a pluralit5Vof^cpm%|^-i^ 
))artments, the corrugations being adap^jv^x^^^ 
to form communicating passages betweeii^'S^^^^^^^ 
the compartments. 85 ; 

9. A flying boat its claimed in claims' :v:.yg 
J and 4, including a stej) in the bpttoim ■>}\JJ 
surface of the sponson, . tJie . area of ctlie.;^^?ri|^ 
sponson bottom surface behind the step 
tapering rearwardly and outwardly. ' '^^j., 

10. A flying boat ; substantially; as . 
desci ibed and shown and set forth. . 

Dated this 28th day of July, 1938. : ''):^ 
For the Applicants, ■ '1^ 

FRANK B. DEHN & CO., , ;^vK^fii 
Chartered Patent Agents, 
Kingswav House, 103, Kingsway, 
London, W.C.2. 
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